Regulation of the renal excretion of sodium and potassium has been demonstrated by Loeb (1) and by Harrop (2) to be one of the principal actions of the suprarenal cortical hormone. This effect has been observed in bilaterally suprarenalectomized animals and in patients with Addison's disease. Recently Thorn and his coworkers (3) have demonstrated the positive effect of intravenous injections of suprarenal cortical hormone on the renal excretion of sodium and potassium in normal human subjects.
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In the present study we have investigated the effect of subcutaneous, intravenous, and oral administration of suprarenal cortical extracts ~ on the renal excretion of electrolytes in the normal dog. Heretofore no constant effect has been observed to follow the injection of the suprarenal cortical hormone in the normal dog, and it has been assumed that it is devoid of effect.
Procedure
Healthy, male dogs weighing approximately 10 to 15 kilos were used throughout this study. Routine care of the dogs and conduct of the metabolism studies have been described elsewhere (2). The daily quantity of water and raw beef necessary to maintain constant body weight was determined during a preliminary period. In addition t(, water and meat, the dogs received an arbitrary amount of sodium chloride (2.5 or 3.0 gm.) as a 10 per cent solution, 50 cc. of a 10 per cent solution of dried milk powder, and a capsule of haliver oil. ~ The dogs were catheterized each morning and the bladder was washed three times with 10 cc. of distilled water. The washings were added to the 24 hour urine specimen. Catheterization of male dogs was accomplished easily by using a No. 7 French silk catheter. A size 18 needle was introduced into the catheter. This furnished an excellent adapter for a 20 or 50 cc. syringe. The care of the catheters was considered particularly important. They were kept in a solution of bichloride of mercury and rinsed carefully with distilled water before being used. At the termination of each experiment (usually a 3 day period) 20 cc. of a 10 per cent solution of argyrol were introduced into the bladder of the dog. The same dogs were catheterized daffy for a period of several months without developing bladder or renal infection. The urinary sediment was examined frequently.
Following catheterization the extract was given. When divided doses were administered, one-half of the total amount of extract was given immediately. The remainder was given approximately 7 hours later. On the control days an equivalent amount of sterile normal saline solution was administered to compensate for the sodium chloride contained in the extract. 3 days were found to be an ample interval for the return to normal state.
Within ½ hour after the extract was given, a stomach tube was used to give the dogs the daffy ration of milk, sodium chloride solution, and water. Care was taken to introduce first the milk, then the sodium chloride solution, and finally the water. The milk and sodium chloride solution were measured with volumetric pipettes. The water was used to rinse the stomach tube. Immediately following this procedure, the dogs were fed the ground beef and capsule of haliver off. Aliquot portions of the same batch of raw beef were supplied during the period of study.
During the 3 hour experiments the dogs rested quietly on a table. Indwelling catheters were used.
Methods of Analysis
The urine specimens were preserved with toluol. The methods used for the blood and urine analysis of sodium, potassium, chloride, total nitrogen, inorganic phosphate, creatine, and creatinine have been described previously (2, 4). Potassium determinations were made on specimens ashed with thorium nitrate according to the method of Strauss (5) . Calcium was analyzed according to a modification of the micro method of Tisdall and Kramer (6) . Magnesium was determined according to the method of Briggs (7).
EXPERIMENTAL
Sodium excretion was decreased during the first 3 hour period (Table I) following the subcutaneous injection of 2000 dog units of suprarenal cortical hormone: This reduction was more pronounced between the 4th and 6th hours. The effect of the hormone was reflected in the 24 hour excretion of sodium. The decreased sodium excretion represented an actual reduction in concentration, notwithstanding lowered urinary volume. In contrast to sodium, the potassium excretion was increased. Injections of hormone were accompanied by no change, an increase, or a decrease in urine volume (Table  II) . The action of the hormone on the renal excretion of sodium and potassium was independent of alteration in urine volume. When a single, daily subcutaneous injection of hormone was employed, large quantities were required to produce a definite change in the excretion of electrolytes during the 24 hour period. Much smaller quantities of extract were effective when administered twice daily. The fact that multiple injections of the hormone were more effective than an equivalent single dose confirms the clinical observations in the treatment of Addison's disease.
Suprarenal cortical hormone (300 to 500 dog units injected subcutaneously twice daily) produced a significant decrease in the excretion of sodium and chloride in four normal dogs (Table II) . Potasdum excretion was increased and inorganic phosphate excretion was usually increased. Total nitrogen excretion was increased in one dog (1-75) but not significantly altered in the others. Calcium and magnesium excretions were increased during the day in which extract was injected. Frequently an amount of sodium, quantitatively equal to that retained, appeared in the urine on the day following hormone administration (Table II) . During this same period potassium excretion was reduced. The alteration in potassium excretion was not so constant as that in sodium. This "rebound" effect proved a useful check on the alterations produced by the cortical hormone. In an isolated In another series of experiments the hormone was injected subcutaneously twice daily for 5 days. The urinary excretion of electrolytes was determined for the 5 day period. A daffy average was calculated (Table III) . In this experiment the changes were qualitatively similar to those described above. There did not appear to be a cumulative action of the hormone. The continued injection of suprarenal cortical hormone was accompanied by a reduction in the concentration of the cellular constituents of the blood and the plasma proteins without a decrease in the plasma concentration of sodium and chloride. * 1000 dog units of suprarenal cortical hormone were injected at 9 a.m.
Intravenous injections of large quantities of hormone (3000 dog units) in the thirsted and fasted dog were not accompanied by plasma dilution. A single intravenous injection of 1000 dog units of suprarenal cortical hormone resulted in a decreased sodium excretion and an increase in potassium excretion (Table IV) . The action of the hormone was most marked during the 6 hoflr period immediately following injection. A slight reduction occurred in the 24 hour excretion of sodium. In normal human subjects repeated intravenous injections of hormone (500 dog units four times daily) were shown to be quite effective in producing a significant reduction in the 24 hour renal excretion of sodium (9) .
The effectiveness of oral administration of the hormone has been investigated. A preparation which is ordinariJy given parenterally must be administered in much larger quantities, when given by mouth, to produce an equivalent effect on the sodium and potassium excretion in the normal dog.
Three types of control material were injected subcutaneously into dogs without producing a significant effect on the urinary excretion of sodium and potassium: (a) sterile normal saline solution in quantities equal to the sodium and chloride content of the extracts; (b) a 1 : 600-000 solution of epinephrin; 4 (c) suprarenal cortical extract, inactivated by the addition of alkali and boiling, and subsequently brought back to the original hydrogen ion concentration. The effect of the hormone was compared in three normal dogs given diets of high and low mineral content (Table V) . The dogs were studied first on a meat diet supplemented with sodium chloride, and secondly on the synthetic diet described by Cowgill (10) . The latter was modified so as to contain no potassium. Although the sodium excretion was very greatly reduced during the period in which the animals received the modified Cowgill diet, injections of the hormone resulted in a measurable decrease in the amount of sodium excreted. The reduction in sodium excretion and the increased phosphate excretion were similar to the effect noted during the period in which the dogs were being maintained on a raw meat diet supplemented with sodium chloride. The action of the hormone on the renal excretion of sodium was demonstrable in the normal dog even though the potassium exchange was so low as not to be measurable.
Assay of Salt and Water Hormone
An important obstacle to the isolation and chemical identification of the suprarenal cortical hormone has been the lack of a reliable and expeditious method of assay. In addition to the fundamental observation of survival of the completely suprarenalectomized animal, three principal methods have been proposed. These are as follows: (a) maintenance of normal growth or survival in the suprarenalectomized rat (11); (b) maintenance of blood non-protein or urea nitrogen level in the suprarenalectomized dog (8); and (c) the protection of rat muscle against fatigue by means of suprarenal extract injections (12) . The progress of investigation upon the suprarenal cortex during the past 6 years has indicated plainly that at least three hormonal principles may be present. One of these is concerned with sex development, a second with the metabolism of protein, and a third with the metabolism of sodium and potassium. It is the latter hormone which appears to be necessary, at least in the absence of an adequate sodium intake, to sustain life.
The regular response of the normal dog to subcutaneous injection of suprarenal cortical hormone suggests the possibility of measuring the renal excretion of sodium as a method of assaying the "salt and water" hormone content of suprarenal cortical extracts. Such a method would seem to be a rational procedure as it is now well established that this is a physiological effect of the suprarenal cortical hormone. As far as can be determined, the effect of a given extract on sodium excretion in the normal dog, parallels the potency of the extract as determined by its effect on suprarenalectomized dogs. However, it is evident that other substances may be found which have a similar effect to that demonstrated for the cortical hormone upon the renal excretion of sodium and potassium.
The proposed method of assay is as follows: Under the standardized conditions described above, the maximum variation in the daily renal Extracts A and B were commercial extracts prepared by different companies. The assay value on suprarenalectomized dogs was the same. The extract was injected subcutaneously in divided doses, twice daily. excretion of sodium is less than 5 m. eq. A reduction in sodium excretion greater than 5 m. eq., is significant, particularly if the control period following extract administration reflects a rebound in the sodium excretion. The relative potency of various extracts may be measured by determining the minimal amount of extract necessary to produce a 15 to 20 per cent reduction in the 24 hour renal excretion of sodium. The extract is injected subcutaneously in equal doses twice daily. Normal dogs vary in the absolute amount of hormone necessary to show this change, but the results obtained on any given animal are reproducible. A similar individual variation has also been observed in suprarenalectomized dogs.
It is likely that the suprarenalectomized dog would prove to be a more sensitive preparation for assay. This, however, would require maintenance at a constant level of sodium excretion which would undoubtedly present serious difficulties. Either the animal would have to be maintained on sodium salts alone or a minimal ration of • extract would have to be given. For this reason we have not attempted to use this method of assay on suprarenalectomized dogs.
SUMMARY
The effect of the administration of suprarenal cortical hormone upon the excretion of sodium and potassium has been studied on normal dogs. It is shown to be qualitatively similar to the effect of this hormone upon suprarenalectomized animals and upon patients with Addison's disease. The phenomenon is proposed as the basis for a suitable method for comparative assay of suprarenal cortical extracts. The method is simple, time saving, and uses a minimum of extract.
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